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1 Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS. 

A. My name is Christopher A. Limcaco. My business address is 1426 West 

2gth Street, Suite 206, Indianapolis, IN 46208. 

2 Q. MR. LIMCACO, DO YOU HOLD ANY LICENSES WHICH ARE 

RELEVANT TO YOUR TESTIMONY HERE? 

A. Yes. I am a licensed professional engineer registered in the States of 

Indiana, Illinois, and Kentucky. 

3 Q. DO YOU ALSO HOLD ANY DEGREES OR HAVE YOU HAD ANY 

PROFESSIONAL EXPERIENCE WHICH IS RELEVANT TO 

YOUR TESTIMONY HERE? 

A. Yes, I hold a B.S. Degree in Civil Engineering and an A.S. Degree in 

Building Construction Technology from Purdue University. Since 1992, I 

have been involved in the design, permitting, construction, and operation 

of wastewater collection and treatment facilities throughout the Midwest. 

These projects have run the gamut from large regional or municipal style 

facilities to small industrial facilities. Since 2001, I have also been 

involved with various business enterprises focused on developing, 

designing, constructing, and operating innovative wastewater treatment 

facilities. I have patented and have patents pending on an innovative 

wastewater to energy system called Algicity. 



4 Q. WHAT IS ALGICITY? 

A. Conventional wastewater treatment plants have traditionally been installed 

for a single purpose - cleaning wastewater to acceptable levels prior to 

discharge into the environment. Wastewater has historically been 

viewed as a waste product but I believe it has potential as a renewable 

energy resource. After visiting different types of wastewater treatment 

plants across the United States, I noticed something that was common in 

all of them - algae was always growing where the water was discharged 

back into the environment. The algae was growing at the wastewater 

plants due to the remaining nutrients in the water (the same reason for 

eutrophication of streams and lakes). I decided to incorporate algae into a 

wastewater treatment process and have since obtained three patents on the 

process. A significant advantage of using algae is the fact that algae 

produce oxygen and use C02. This allowed a 50% reduction in the power 

requirements of the wastewater treatment process since solar energy was 

being used to pump oxygen into the wastewater instead of mechanical 

blowers. An additional aspect of using algae is its potential as a 

renewable energy source. The U.S. Department of Energy has determined 

that algae is capable of producing thousands of times the amounts of 

biodiesel as can be produced from terrestrial crops like soybeans. The 

algae also have a high heating value when combusted and can be used to 

generate electricity. The patent pending Algicity system uses algae to 

treat wastewater. The algae grown from the wastewater is harvested, 



dried and burned in a combustion system to generate electricity. The C02 

emissions from the combustion system are recycled back into the 

wastewater to grow additional algae. By reinvesting the C02 emissions, I 

believe a significant amount of energy can be produced from this 

wastewater process. I would also note that this process also has no 

greenhouse gas emissions since the emissions are continuously recycled 

back to the wastewater process. 

5 Q. IN WHAT CAPACITY HAVE YOU BEEN RETAINED BY THE 

PETITIONER IN THIS PROCEEDING? 

A. Following the Commission's order in Cause 43022, I was asked to assist 

in valuing Petitioner's current wastewater collection and treatment 

facilities. I was also asked to address the issue of whether the most recent 

addition to the wastewater treatment plant was both used and useful in 

meeting the needs of Petitioner's customers. Finally, the president asked 

me to assist the other consultants in this proceeding in working with the 

OUCC on various issues described in the Commission's Order of 43022. 

6 Q. MR. LIMCACO, HAVE YOU BEEN ABLE TO ESTABLISH THAT 

PETITIONER'S PLANT IS BOTH USED AND USEFUL? 

A. Yes, I have. I believe that the Petitioner needed to make the expansion 

because the Petitioner's plant was unable to handle additional loadings to 

the plant above the current demand and did not have adequate redundancy 

for the current demand. Specifically, the influent raw sewage pump 

station at any wastewater treatment facility must be designed to handle 



peak hydraulic conditions as well as have backup pump capacity in the 

event of mechanical failure. L.M.H.'s raw sewage station had neither and 

caused sewage to backup in the sewer system. The old raw sewage screen 

was undersized and caused undesirable solids to pass to the main aeration 

system causing significant operational problems. The plant also had 

inadequate sludge handling capabilities. As a result, in order to properly 

process the sludge generated by the plant, a portion of the main 

wastewater treatment system had to be removed from process treatment to 

sludge treatment and therefore reduced the normal process flow capacity 

of the plant. The current average daily flow to the plant was 94% of the 

capacity of the plant and the peak daily flow to the plant was over the 

capacity of the plant. Therefore, the plant had no additional capacity for 

fkture growth and was unable to adequately handle peak flow conditions 

prior to the last plant expansion. In fact, IDEM will put a facility on 

sewer ban when the flows reach 90% of the design flow at which level 

L.M.H. had already exceeded. 

MR. LIMCACO, IS YOUR OPINION AS TO THE NEED FOR THE 

EXPANSION SUPPORTED BY ANY OTHER ENGINEERING 

EVALUATIONS? 

Yes, it is. Prior to my involvement with L.M.H. Utilities, the company 

sought and obtained an evaluation from RNK Environmental, Inc., an 

engineering firm located in northern Kentucky. The evaluation by that 

engineering firm included its recommendation that L.M.H. begin the 



process of adding additional capacity to bring the facility up to 

approximately 500,000 gallons per day of average design flow capacity. 

8 Q. DID L.M.H. INITIATE IMPROVEMENTS TO ITS WASTEWATER 

TREATMENT PLANT IN ORDER TO INCREASE ITS n o w  AS 

RECOMMENDED BY R.N.K. ENVIRONMENTAL? 

A. Yes, though I would note that the added capacity in fact brought the total 

average design flow capacity up to 480,000 gallons per day. 

9 Q. WHY WAS THE WASTEWATER TREATMENT PLANT 

EXPANDED TO 480,000 GPD? 

A. L.M.H. utilizes a Sequential Batch Reactor (SBR) wastewater treatment 

process which includes one main process tank divided into two sections. 

The process tank is rated at 240,000 gpd. The SBR process uses a timer 

controlled sequencing system and in order for the process to work, the 

tanks must be the same size for equal flow and loading distribution. 

Therefore, a duplicate tank arrangement was necessary to match the 

existing increasing the capacity of the main process to 480,000 gpd. 

10 Q. MR. LIMCACO, YOU HAVE PREVIOUSLY INDICATED THAT 

YOU WERE ASKED TO PROVIDE A VALUE OF THE 

PETITIONER'S CURRENT PLANT. HAVE YOU DONE SO? 

A. Yes. 

11 Q. ISN'T IT TRUE THAT PETITIONER'S PLANT HAS BEEN 

CONSTRUCTED IN PHASES AT DIFFERENT TIMES? 

A. Yes, that is true. 



12 Q. HOW CAN YOU PROVIDE AN APPROPRIATE VALUE FOR 

PETITIONER'S PLANT IN LIGHT OF THE FACT THAT IT WAS 

CONSTRUCTED IN PHASES? 

A. With knowledge of the actual elements of the facilities which have been 

constructed, and the year in which they were constructed, the value can be 

calculated for both current replacement costs, and through the Handy- 

Whitman Index calculated as of the time actually installed. Thereafter, 

you can depreciate both current replacement costs, as well as the Handy- 

Whitman costs. Finally, there are a number of ways in which your 

resulting numbers can be checked for reasonableness. 

13 Q. HAVE YOU MADE THOSE CALCULATIONS AND CHECKED 

YOUR CONCLUSIONS FOR REASONABLENESS? 

A. Yes, I have 

14 Q. HAVE YOU PROVIDED THIS COMMISSION WITH EXHIBITS 

WHICH REFLECT THE VALUE OF REPLACEMENT COST 

NEW, THE ORIGINAL COST CALCULATED VIA THE HANDY- 

WHITMAN INDEX, AND THE COST CHECKS? 

A. Yes, attached are the following Exhibits: 

CAL-1. Table 1 - Current Replacement Cost (Replacement Cost 

New) 

CAL-2. Table 2 - Original Cost (Handy-Whitman Original Cost) 

CAL-3. Table 3 - WWTP Replacement Cost Using Current Low 

Bid Cost Information 



CAL-4. Table 4 - Actual WWTP Construction Costs in Indiana 

CAL-5. Table 5 - Summary of Treatment Plant Results 

CAL-6. Figure 1 - New WWTP Construction Costs in Indiana 

CAL-7. Figure 2 - WWTP Expansion Construction Costs in 

Indiana 

15 Q. HAVE YOU ALSO RECOGNIZED DEPRECIATION IN THOSE 

VALUES? 

A. Yes. 

16 Q. PLEASE WALK US THROUGH THE CALCULATIONS THAT 

YOU HAVE MADE. 

A. Utilizing available maps, records, specifications, reports, discussions with 

the Owner, and site visits, a detailed itemized components list of the 

Owners' existing wastewater facilities was developed and is summarized 

in Table 1 and Table 2. For aid in review, the list was divided into two 

sections. The first section included the collection system (ie. lift stations, 

gravity sewers, manholes, and force mains), and the second section 

included the wastewater treatment plant. Each Table includes a 

description of each item, size of each item, quantity of each item, and the 

date the item was constructed. For example, Line 1 in Table 1 and Table 

2 shows that Lift Station #1 was a 2 horsepower pump station installed in 

1989. 



Due to the absence of reliable records reflecting actual construction costs 

for the facilities, estimates of the 2007 replacement cost for each 

component was made based on my experience and judgment. Continuing 

with the previous example, Lift Station #1 was estimated to have a 2007 

replacement cost of $25,000 based on its size. 

A typical design life for each component was assigned for the valuation. 

In the example, Lift Station #1 is estimated to have a design life of 25 

years. The installation date and the design life of the items was then 

used to calculate the useful life remaining (as a percentage) for each item. 

In the example, Lift Station #1 was installed in 1989 and has a useful life 

of 25 years. Therefore, Lift Station #1 is 18 years old (2007 minus 1989) 

and has 7 years of useful life remaining (25 year design life minus 18 

years old). In other words, Lift Station #1 has 28% (7 years125 years) of 

its useful life remaining. 

The first valuation method (Table 1) calculated the "Total Estimated 

18 Current Value" of each item by multiplying the useful life remaining by 

19 the 2007 replacement cost. In the example for Lift Station #I, the Total 

20 Estimated Current Value would be calculated as $25,000 x 0.28 = $7,000. 

2 1 



Finally, all of the items were summed to give a Total Estimated Current 

Value less depreciation for the collection system and treatment plant of 

$6,133,587 and $2,002,098 respectively. 

The second valuation method (Table 2) used the Handy-Whitman index 

for the installed year and the Handy-Whitman index for 2007 (as a 

percentage) to calculate the original cost of each item. Continuing with 

the Lift Station #I  example, the Handy-Whitman index for the year that 

Lift Station #1 was installed (1989) was 296 and the Handy-Whitman 

index for year 2007 was 557. The Total Estimated Original Cost is 

calculated by multiplying the 2007 Replacement Cost by the ratio of the 

two Handy-Whitman indexes. For Lift Station #1 the Original Cost is 

$25,000 x (2961557) = $13,275 (rounded). Based on the useful life 

remaining for each item, the "Original Cost Net of Depreciation" was 

then calculated by multiplying the useful life remaining by the Original 

Cost. For Lift Station #I, the Original Cost Net of Depreciation is 

calculated as $13,275 x 0.28 = $3,717. 

Finally, all of the items were summed, as was done for replacement cost 

less depreciation, to give a Total Original Cost Net of Depreciation for 

the collection system and treatment plant of $3,712,874 and $1,765,998 

respectively. 



17 Q. MR. LIMCACO, YOU INDICATED EARLIER THERE WERE 

WAYS TO CHECK THE REASONABLENESS OF THESE 

RESULTS. PLEASE DESCRIBE THE CHECKS OF 

REASONABLENESS THAT YOU MADE. 

A. The construction costs for several wastewater treatment plant projects 

recently bid were compiled to develop a typical unit cost for wastewater 

treatment plants in Indiana (Table 4). The data was further broken down 

into new plant construction and plant expansions since those costs are 

significantly different for the two types. The unit costs for the new plant 

construction developed in Table 4 were then plotted on a graph (Figure 1) 

with flow capacity shown on the "X" axis versus cost per gallon shown on 

the "Y" axis. A standard regression analysis was performed to develop a 

best fit curve for the data. From this curve, the unit prices for L.M.H.'s 

new plants could be derived. For example, L.M.H.'s first wastewater 

treatment plant was a new 20,000 gpd or 0.02 million gallons per day 

(MGD) plant. Starting at 0.02 MGD on the " X  axis and going up to the 

line shown in red to the curve gives a cost per gallon of $25/gal. The 

same analysis that was performed on the new plants was performed for 

the plant expansions and is shown in Figure 2. For example, L.M.H.'s 

third plant expansion was a 0.2 MGD plant expansion shown by the red 

line which corresponds to an $8.60/gal unit cost. The resulting unit costs 

developed from Figures 1 and 2 were then used to calculate the 2007 

replacement costs for each new plant and plant expansion as shown in 



Table 3. Using the previous 20,000 gpd example, the 2007 replacement 

cost is calculated as 20,000 gpd x $25/gal= $500,000. Likewise, the 2007 

replacement cost for the 0.2 MGD plant expansion in the previous 

example would be 200,000 gpd x $8.60/gal= $1,720,000. The "Total 

Estimated Current Value" of each plant expansion was calculated in the 

same manner as Table 1 and Table 2 discussed previously by multiplying 

the useful life remaining by the 2007 replacement cost. In the example for 

the 20,000 gpd plant, the Total Estimated Current Value would be 

calculated as $500,000 x 0 = $0. In the example for the 200,000 gpd plant 

expansion, the Total Estimated Current Value would be calculated as 

$1,720,000 x 0.35 = $602,000. Finally, all of the items were summed to 

give a Total Estimated Current Value of the treatment plant of 

$2,267,700. 

18 Q. MR. LIMCACO, A NUMBER OF THE ENTITIES THAT YOU 

REFERENCE ABOVE (TABLE 4) APPEAR TO BE MUNICIPAL 

ENTITIES. DO YOU KNOW WHETHER OR NOT THOSE 

MUNICIPAL ENTITIES BID THOSE PROJECTS? 

A. All of the entities were municipalities or political subdivisions of the state. 

Thus, all of the projects listed were publically bid. In each case, the 

project was given to the lowest responsible and responsive bidder 

pursuant to Indiana state statute. I obtained the bid tabulations for each 

project and used the awarded bid numbers in my check. 



19 Q. MR. LIMCACO, DOES THE CHECK THAT YOU MADE USING 

ACTUAL BIDS SUPPORT THE VALUE THAT YOU ARE 

RECOMMENDING FOR THE L.M.H. PLANT? 

A. Yes, it does. Table 5 is a summary of the treatment plant value 

developed from the three different methods. The Total Estimated Current 

Value (less depreciation) or Original Cost Net of Depreciation for 

methods 1 and 2 WERE $2,002,098 and $1,765,998, respectively. The 

cost derived from the actual construction cost data less depreciation 

(Method 3) $2,267,600, was close but higher than the two detailed cost 

methods. This indicates that we were both conservative and accurate in 

our original detailed cost estimates. In addition, the bid tabulation costs 

do not include soft construction costs such as design, legal, and 

permitting which L.M.H. incurred on each plant expansion. Soft 

construction costs are typically 20-25% of the construction costs on 

projects of similar size and scope as the L.M.H. projects. Had these soft 

costs been capitalized as part of the value of the plant, the value described 

here would have been higher. 

20 Q. WHAT IS YOUR OPINION OF THE VALUE OF PETITIONER'S 

USED AND USEFUL PLANT IN SERVICE? 

A. Without considering the soft costs incurred, I believe the value of 

L.M.H.'s plant in service is between $5,538,873 and $8,195,685. 



21 Q. YOU MENTIONED EARLIER THAT YOU WERE ASKED TO 

WORK WITH THE OUCC. WOULD YOU DESCRIBE THAT 

WORK. 

A. I met with the OUCC staff, including its engineers, accountants, and 

financial analysts, to discuss how I had analyzed Petitioner's existing 

plant. I explained each calculation I made and provided various 

information to the OUCC. I described the various checks for 

reasonableness I made. I answered a number of questions and posed a 

number of questions to the OUCC about alternative approaches. 

22 Q. DO YOU BELIEVE THIS COLLABORATIVE APPROACH WAS 

HELPFUL? 

A. Yes, I do. By exchanging information with the OUCC and considering 

various issues, I was able to refine my opinion. The result I believe is a 

reasonable fair value allocated to Petitioner's plant in service, currently 

used and useful, as well as necessary for service to Petitioner's customers. 

16 23 Q. DOES THIS CONCLUDE YOUR TESTIMONY 

A. Yes, it does. 



CAL-1. Table 1 - Current Replacement Cost (Replacement Cost New) 



TABLE 1: CURRENT REPLACEMENT COST 

20.000 gpd plant 
100,000 gpd plant 
200.000 aod exnansion 1300.000 and caoacitvl 

Phase 1 1987 
Phase2 1990 
Phase3 1994 

180;000 gpd expansion 1480;000 gpd cabaci4 Phase4 2006 
I Replacement Cost Less Depreciation 

I I I I 1 2007 Replacement 1 2007 Replacement I Year I Design I Useful Life I Total Est. 



TABLE 1 : CURRENT REPLACEMENT COST 

20.000 gpd plant Phase 1 1987 
100,000 gpd plant Phase2 1990 
200.000 gpd expansion I300.000 gpd capacity] Phase3 1994 
180,000 gpd expansion (480,000 gpd capacity] Phase4 2006 



TABLE 1: CURRENT REPLACEMENT COST 

20.000 gpd plant 
100,000 gpd plant 
200,000 gpd expansion [300.000 gpd capacity1 

Phase 1 1987 
Phase 2 1990 
Phase3 1994 

180,000 gpd expansion 1480.000 gpd capacity1 Phase4 2006 
I Replacement Cost Less Depreciation 

2007 Reolacement I Year I Desion I Useful Life I Total Est. 
~ o t A l  C ; ~ : ~ ~ ~  Inf fd Life i - a r s l  Reti;ing icurrent 'MIio 

1.750 

5,000 1994 0.35 1,750 
100,000 2006 20 0.95 95.000 



CAL-2. Table 2 - Original Cost (Handy-Whitman Original Cost) 



TABLE 2: ORIGINAL COST 
Calculation of original cost using the Handy-Whitman Index 
20.000 gpd plant 
100.000 gpd plant 
200.000 gpd expansion [300,000 gpd capacw 
180.000 gpd expansion [480.000 gpd capacity] 

Phase 1 1987 
Phase2 1990 
Phase3 1994 
Phase4 2006 



TABLE 2: ORIGINAL COST 
Cakulation of original cost using the Handy-Whitman Index 
20,000 gpd pllant Phase I 1987 
100,000 gpd plant Phase2 1990 
200,000 gpd expansion 000.000 gpd capacity) Phase3 1994 
180,000 gpd expansion 1480,000 gpd capacity1 Phase4 2006 



TABLE 2: ORIGINAL COST 
Calculation of originalcast using the Handy-Whitman Index 
20,000 gpd plant Phase 1 1987 
100,000 gpd plant Phase 2 1990 
200,000 gpd expansion 1300.000 gpd capacity) Phase 3 1994 
180.000 gpd expansion 1680.000 gpd capacity] Phase4 2006 



CAL-3. Table 3 - WWTP Replacement Cost Using Current Low Bid Cost Information 



TABLE 3: WWTP REPLACEMENT COSTS USING CURRENT LOW BID COST INFORMATION 
[Wastewater Treatment Plant Only - No Collection System] 

Cross check of estimate using actual cost per gallon information. 
20,000 gpd plant 
100.000 and nlant 

Phase 1 1987 
Phase2 1990 

200;000 gbd expansion 1300,000 gpd capacity] Phase3 1994 
180,000 gpd expansion 1480,000 gpd capacity] Phase4 2006 

I Replacement Cost Less Depreciation 
I I I I 1 2007 Replacement 1 2007 Replacement I Year I Desiqn I Usefut Life 1 Total Est. 

Refer to Table 4 and Figures 1 and 2 for unit cost determinations. 



CAL-4. Table 4 - Actual WWTP Construction Costs in Indiana 



TABLE 4 
Actual Wastewater Treatment Plant Construction Costs in Indiana 

All costs were taken from actual project bid tabs 2005 to 2007 
Costs do NOT include Engineering 
Costs do NOT included Change Orders 
All flow data was taken from the EPA NPDES database 



Table 5 - Summary of Treatment Plant Results 



TABLE 5 

Summarv of Treatment Plant Results 

Method 1 Method 2 

Current Replacement Cost Handy-Whitman Index 

Table 1 Table 2 

Method 3 

Low Bid Cost Check 

Table 3 

2007 Replacement Cost $3,387,319 $3,387,319 $5,068,000 

Total Estimated Current Value or 

Original Cost Net of Depreciation 



CAL-6. Figure 1 - New WWTP Construction Costs in Indiana 





CAL-7. Figure 2 - WWTP Expansion Construction Costs in Indiana 



FIGURE 2 
WWTP Expansion Construction Costs in Indiana 

+ 1994 WWTP - 2006 WWTP Flow (MGD) 


